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INTRODUCTION {#s1}
============

Budd-Chiari syndrome (BCS) is an uncommon liver disease defined as hepatic venous obstruction (HVOO) at the level of the hepatic venules, hepatic veins (HV), or the inferior vena cava (IVC).^[@R01]^ According to published studies 80% of cases are caused by either acquired or hereditary hypercoagulable states, whereas 20% are idiopathic.^[@R02],[@R03]^ The etiology of BCS varies among reported studies from different countries. Most Western cases of BCS have a known etiology,^[@R02]-[@R04]^ however the etiology in numerous patients from India^[@R05],\ [@R06]^and Japan^[@R07]^ is unknown. In China and Japan the most common etiology is membranous obstruction (MO) and in the majority of cases treatment with percutaneous transluminal angioplasty results in an excellent clinical outcome.^[@R07],\ [@R08]^ Pregnancy and infections are commonly reported from developing countries such as South Africa and India.^[@R05],\ [@R09],\ [@R10]^ In Western countries the most common etiology is a hypercoagulable state secondary to myeloproliferative disorders as well as other thrombophilic hereditary or acquired hypercoagulable states.^[@R02],\ [@R04],\ [@R11]^ Recently due to clinical and diagnostic advances in thrombophic studies such as the discovery of the Janus tyrosine kinase 2 (JAK2) mutations and fibrinolysis pathways and the role of factor V Leiden and tetrahydrofolate reductase mutations, the etiologies of primary BCS have been clarified and much improved.^[@R12]^ In addition, chronic intake of contraceptives and the presence of malignant tumors have more frequently been reported worldwide.^[@R11],\ [@R12]^

The clinical presentations of BCS depend on the extent and rapidity of HV occlusion. Abdominal discomfort and pain, Enlarged liver and abdominal protrusion secondary to ascites are the main clinical presentation.^[@R02]^ Gastrointestinal bleeding, dilated venous collaterals in the trunk of the body, pedal edema, and jaundice are less common.^[@R03],\ [@R11]^ There is no consensus on the definition of disease severity or duration (acute or chronic). Even in subjects who present with a short period from the onset of disease significant liver fibrosis, suggestive of a protracted preclinical course is evident.

Initially, BCS was thought to be an uncommon disease with a progressive course. Most patients died within several months to three years following diagnosis.^[@R01],[@R02]^ Recent studies, however, have shown that BCS is not as rare as previously believed and there are subgroups of patients that have good prognoses and long-term survival.^[@R04],\ [@R06],\ [@R08]^

In Iran, previous studies of BCS enrolled small numbers of cases with short follow up periods.^[@R13]-\ [@R15]^ Thus, the current study include a large series of cases with a longer follow up period in one of the main hepatology referral centers of Tehran, Iran.

MATERIALS AND METHODS {#s2}
=====================

This was a retrospective long-term follow up study of all consecutive patients diagnosed with BCS who were seen between 1989 and 2012 at Shariati Hospital, Tehran University of Medical Sciences. Patients were considered eligible for the study when the diagnosis of BCS was made by using, in addition to sonography (including color Doppler), conventional venography ([Figure 1](#F01){ref-type="fig"}) or magnetic resonance (MR) venography and the exclusion of all other etiologies for liver disease.^[@R16],[@R17]^ Laboratory tests included a liver and kidney function test biochemistry profile, complete blood count, and a detail blood coagulation tests. The coagulation profile include Protein C, Protein S 'lupus anticoagulant, anti-cardiolipin antibodies, antinuclear antibodies, antithrombin level and factor V Leiden mutation. Patints were invited to do the test when these gradually became available in our center during follow up period.
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Radiological assessment by abdominal duplex ultrasonography (US) was performed to assess the patency of all HVs, the portal vein, and the IVC. Either abdominal MR imaging, MR venography, or multi-slice computed tomography ([Figure 2](#F02){ref-type="fig"}) were performed to confirm the BCS diagnoses and to assess vascular anatomy. Bone marrow examinations and upper gastrointestinal endoscopy reports were available for all cases. The onset of disease was estimated to be from the beginning of clinical symptoms suggestive of BCS and included leg edema, abdominal pain or subcutaneous venous dilatation over the trunk. The presence of esophageal varices and bleeding from the varices were confirmed by endoscopy. Viral hepatitis was excluded in all cases. Medical treatments that consisted of anticoagulation and diuretic therapy were the mainstay of therapy. Patients with deteriorating liver function or refractory ascites were considered for radiological intervention or surgery. Those who responded to medical therapy as evidenced by the disappearance of ascites and improved liver function tests remained on medical therapy with variceal band ligation as treatment for esophageal varices. Coagulopathy and encephalopathy were indicative of an urgent relief of hepatic venous obstruction by using surgical shunts or transjugular portosystemic shunting (TIPS).
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Statistical analyses were performed using the SPSS software program. This study was approved by the Ethics Committee of the Digestive Diseases Research Center at Tehran University of Medical Sciences.

RESULTS {#s3}
=======

From 71 patients with BCS admitted to the Digestive Diseases Department at Shariati Hospital, 55 fulfilled the inclusion criteria for enrollment in this study. The remaining 16 patients were excluded because of incomplete information or follow up. Study patients comprised 33 females and 22 males with a female to male ratio of 1:0.7. The average age at the patient's first medical visit was 29 years (range: 17-64 years). The largest number of patients were seen in their 20's (n=18; 32.7%). The average period from suspected onset of disease to the first medical consultation was 5.9 months, which suggested a recent onset of disease in 34 (61.8%) cases. The underlying etiology ([Table 1](#T1){ref-type="table"}) was unknown in 10 (18%) cases, whereas congenital thrombophilia factors were observed in 28 (50%) cases, as protein C deficiency (12 cases), protein S deficiency (3 cases), antithrombin deficiency (3 cases) and factor V Leiden mutation (10 cases). Acquired causes of thrombophilia were noted in 14 (25%) cases, with myeloproliferative disease (9 cases) and autoimmune diseases (5 cases). In 3 cases pregnancy was the only etiology.

###### Etiological factors for Budd-Chiari syndrome (BCS) in study patients (n=55).

  -------------------------------------- -------------------------
  **Etiological factors**                **No. of patients (%)**
  **Acquired causes of thrombophilia**   **14 (25)**
  Myeloproliferative disease             9 (16)
  Autoimmune diseases                    5 (9)
  **Congenital thrombophilia factors**   **28 (50)**
  Protein C deficiency                   12 (20)
  Factor V Leiden mutation               10 (18)
  Protein S deficiency                   3 (6)
  Antithrombin deficiency                3 (6)
  **Pregnancy**                          **3 (6)**
  **Unknown (idiopathic)**               **10 (18)**
  -------------------------------------- -------------------------

The main clinical features are listed in [Table 2](#T2){ref-type="table"} . The most frequent subjective symptoms were abdominal pain noted in 33 (60%) cases and distention in 21 (38.2%) cases. Jaundice was reported in 10 (18%) cases. Ascites was detected in 42 (76.4%) cases, splenomegaly in 19 (34%), hepatomegaly in 14 (25.4%), and deep vein thrombosis in 1 (1.8%) of the cases.

###### Clinical features of study patients with Budd-Chiari syndrome (BCS).

  -------------------------- -------------
  **Clinical features**      **No. (%)**
  **Abdominal pain**         33 (60)
  **Abdominal distention**   21 (38.2)
  **Jaundice**               10 (18)
  **Ascites**                42 (76.4)
  **Splenomegaly**           19 (34)
  **Hepatomegaly**           33 (60)
  **Deep vein thrombosis**   1 (1.8%)
  -------------------------- -------------

All cases underwent medical treatment that included salt restriction, diuretics, anticoagulants and in case of autoimmune disease, glucocorticoids. There were 2 patients treated with surgical mesocaval shunting and 2 with radiologic TIPS. Two cases underwent venoplasty by an interventional cardiologist. A total of 5 patients were referred for liver transplantation, all of them are doing well post-transplant. During the follow up 17 patients died of complications from end stage liver disease. Survival ranged from 1 month to 22 years (mean survival time: 64.8 months).

DISCUSSION {#s4}
==========

This retrospective study focused on long-term follow up of BCS cases in Tehran. Hypercoagulable etiologies were observed in more than 80% of cases. The average age at presentation of BCS in Iran was 29 years, which was almost 10 years younger than reported series from other areas of the world. The majority were young females.^[@R02],[@R08]-[@R11]^ The etiologic pattern of disease in Iran was similar to Western countries.^[@R11]^ Long-term prognosis was not as bad as previously thought. Long-term survival was observed in over 60% of cases and the mainstay of management was medical therapy.

Patients unresponsive to medical therapy who remain symptomatic, particularly with intractable ascites and evidence of liver failure, should undergo liver transplant as soon as possible. In the current study only 5 patients underwent liver transplant because of limitations on the availability of a liver transplant center in Iran during the first 10 years of this study. Invasive or minimally invasive procedures were effective in a minority of cases due to the lack of MO. This is in contrast to observations of Eastern cases where the predominant etiology is MO (IVC) and minimally invasive techniques are quite effective.^[@R08],[@R11]^

There are few published BCS studies from Iran.^[@R13]-\ [@R15]^ According to a report from the main liver transplant center in Iran, only 0.01% of liver transplants have been attributed to BCS.^[@R16]^ In another study the median survival of 22 cases was only 14 months (range: 1-20 months). In the present study the mean survival time was 64.8 months (range: 1 month-22 years), which was mostly attributed to a more rapid onset, continued lifelong anticoagulation and better supportive care.^[@R17]-\ [@R19]^

Hereditary thrombophilia was the main etiology in 50% (28) of cases. Among these, protein C deficiency and factor V Leiden mutation were the most common predisposing factors. This finding suggest that approximately 50% of BCS cases in Iran should receive lifelong anticoagulation therapy.^[@R18],[@R19]^ In 18% of cases no etiology was noted for BCS. Most likely the diagnosis of inherited deficiencies in protein C, protein S and antithrombin in BCS was not possible due to the acquired deficiencies of these factors which developed during active thrombosis, liver failure and anticoagulation therapy. Most BCS subjects might have one, two or more likely three of the above conditions at the time of presentation to the hospital. Another reason might be the unavailability of tests for other newly confirmed thrombogenic factors such as factor XI, factor VIII e and homocysteine at the time of diagnosis and during follow up. A short course of oral contraceptive pills for one or two months, as a common practice among newly married females, has not been considered. Oral contraceptive use might have played a role by enhancing a pre-existing prothrombotic tendency and might be a reason for the excess number of younger female cases in the current study.

The main strength of this study is its long-term follow up and complete possible investigation of etiologies during the follow up period. The main weakness is the retrospective nature of this study.

The findings of this study, as the largest BCS study from Iran and one of the longest follow-up published studies to date, has shown that this disease in the majority of cases is an in situ thrombosis similar to Western countries that has a rapid onset and continued maintenance anti-coagulation therapy. The majority of BCS cases can have a good prognosis and long-term survival.
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